A 49-year-old diabetic man presented with a 2-day history of a painful right eye associated with a purulent discharge. Prior to becoming symptomatic, he reported that someone spat at him, resulting in direct contact between the saliva and his affected eye. Gram stain revealed numerous leucocytes with Gram-negative diplococci, and culture yielded Neisseria meningitidis (serogroup C). There was no evidence of any systemic infection, and blood cultures were negative for any growth. He was treated for primary meningococcal conjunctivitis (PMC) with intensive topical antibiotic eyedrops as well as systemic antibiotics. One week after commencing treatment he remained systemically well and his symptoms had fully resolved.
Introduction
Neisseria meningitidis is a rare cause of bacterial conjunctivitis. Previously reported cases of primary meningococcal conjunctivitis (PMC) suggest that children are more frequently affected than adults, with 95% of cases occurring in patients <25 years of age. 1, 2 Although PMC is a rare cause of bacterial conjunctivitis, it has the potential to develop into systemic and potentially lifethreatening meningococcal infection in about 17.8% of patients. 2 The current literature focuses on the importance of administering both topical and systemic treatment to prevent PMC developing into systemic meningococcal infection. We report an unusual case of unilateral PMC, in which saliva may represent direct mode of transmission for ocular infection.
Case Report
A 49-year-old man presented at Birmingham and Midland Eye Centre, United Kingdom, with a 2-day history of a painful right eye associated with copious purulent discharge. By the time he presented, he had difficulty opening his right eye because of swelling. He reported that approximately 10 days prior to the onset of symptoms someone had spat directly into his right eye while trying to separate a fight. His past medical history included hypercholesterolemia, vitamin B12 and D deficiency, and type 2 diabetes mellitus that was well controlled on gliclazide and metformin. He had no history of previous ocular problems and was not a contact lens wearer. Apart from the right eye conjunctivitis, his general health was good, with no history of fevers, photophobia, neck stiffness, or rash.
On examination, unaided Snellen visual acuity was 6/18 in the right eye and 6/5 in the left eye. The left eye appeared normal. Examination of the right eye revealed a closed eye, with purulent discharge, widespread chemosis, subconjunctival hemorrhage, and hyperemia. The right cornea had areas of subepithelial infiltration, stromal edema, and punctate epithelial erosions ( Figure 1 ). Examination of the anterior chamber and posterior segment was unremarkable. There was no evidence of systemic infection. A right conjunctival swab was sent for Gram stain and culture before initial treatment was started with topical chloramphenicol 0.5%. The Gram stain revealed numerous leucocytes, with Gram-negative diplococci ( Figure 2 ), and culture yielded Neisseria meningitidis (serogroup C). Peripheral blood cultures were negative for growth. Following sensitivity results the patient was admitted and treated with intensive topical chloramphenicol 0.5% and ofloxacin 0.3% eye drops. He was also administered 3 doses of intravenous ceftriaxone.
By the third day of treatment, his symptoms had significantly improved, and he was discharged with topical chloramphenicol 0.5% and a course of oral ciprofloxacin. One week later, the hyperemia, chemosis, and puru- 
Discussion
Previous reports have demonstrated the importance of treating PMC with both topical and systemic antibiotic treatment to prevent systemic meningococcal disease. [2] [3] [4] Topical therapy alone is not sufficient to treat potential nasopharyngeal carriage, and the risk of developing invasive meningococcal disease is approximately 19 times greater for those receiving topical treatment alone compared to those also receiving systemic antibiotic treatment. 2 However, there is little published literature reporting on potential sources of PMC infection. Meningococcal conjunctivitis is a rare cause of conjunctivitis that is most commonly associated with invasive meningococcal disease and rarely occurs in isolation. The present case is unusual because there is a very strong history to suggest that the mode of transmission in this case was from direct ocular contact with saliva. To our knowledge, PMC infection through direct contact with saliva has been reported only once before, in a nondiabetic individual. 5 The human pharyngeal mucosa is commonly colonized with Neisseria meningitidis, and asymptomatic carriage is common, with a carriage prevalence of up to 35% in some populations. [6] [7] [8] The pathogenesis of meningococcal disease is not fully understood; it remains unclear as to why this commensal bacterium can colonize the nasopharynx of a large proportion of the population without any ill effects but cause potentially life-threatening invasive disease in a very small minority. While the exact incidence of PMC is not known, it is thought to be <2% of all cases of conjunctivitis, despite the high prevalence of meningococcal carriage. 9 Patients with diabetes are at increased risk of common infections. 10 Further studies must be conducted to investigate this subject, but it could be that our patient was more susceptible to developing PMC because he was diabetic. We cannot know for certain whether our patient was colonized with Neisseria meningitidis prior to his PMC infection or whether the meningococcal infection was transmitted by direct contact with saliva. Unfortunately, a throat culture from the individual who spat in the patient's eye could not be performed because his identity was unknown. This would have been helpful in confirming the mode of transmission by establishing whether the serogroup of Neisseria meningitidis was the same as that cultured from the affected eye. A study conducted by Orr et al 8 found the prevalence of meningococcal carriage in saliva to be extremely low (0.4%) compared to carriage prevalence in the nasopharynx (32%) or tonsils (19%). They suggested that that low levels of salivary contact are unlikely to transmit meningococci. It is noteworthy that saliva from spitting is likely to contain not only saliva but also nasopharyngeal secretions, which Orr et al 8 have shown to have a much higher prevalence of meningococcal carriage than pure saliva. While it is possible that our patient may have already been an asymptomatic carrier of Neisseria meningitidis and developed a spontaneous PMC, the history in this case suggests that the mode of transmission was from direct ocular contact with saliva.
To our knowledge, there is only one previously reported case in the literature of PMC transmitted by saliva, with this case being the first reported in a diabetic patient. It may be that individuals with diabetes have a relatively higher chance of developing PMC infections.
PMC can be difficult for clinicians to distinguish from other forms of conjunctivitis because the clinical picture can be very similar to more common conjunctival infections. 11 Early diagnosis of PMC and timely treatment is essential to reduce ocular complications and minimize the risk of invasive systemic meningococcal disease. Once confirmed by Gram stain and culture, it is important that treatment includes both focused topical and systemic antibiotics in order to treat nasopharyngeal colonization as well as ocular disease.
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